Abstract
21
Time or IST) are found to differ among the three inventories . This suggests that evaluations of the modelled ozone 
30
NMB=36.5%) due to vertical mixing of enhanced ozone that has been produced aloft. The SEA C4RS inventory 31 with the RADM 2 chemical mechanism is found to be the most successful overall among the configurations 32 evaluated here in simulating ozone air quality over South Asia. Our study indicates the need to also evaluate the
33
O 3 precursors across a network of stations to further reduce uncertainties in modelled ozone. We also recommend 34 preparing high-resolution regional inventories for the anthropogenic emissions of O 3 precursors over South Asia
35
that also account for year-to-year changes. 
59
The growth of anthropogenic emissions over the South Asian region has regional imp lications, and is also 60 predicted to influence air quality on a hemispheric scale (Lelieveld and Dentener, 2000) . It was shown that the 
63
as the marine environ ment downwind of India (e.g. Lawrence and Lelieveld, 2010) . Additionally, the prevailing 64 synoptic scale weather patterns make this region highly conducive to long-range export of pollutants (e.g.
suggested that the estimated crop losses would be sufficient to feed about 94 million people living belo w the 80 poverty line in this region (Ghude et al., 2014) . Further, WRF-Chem has been used to estimate that premature 81 mortality in India caused by chronic obstructive pulmonary disease (COPD) due to surface O 3 exposure was 82 ~12,000 people in the year 2011 (Ghude et al., 2016) . Despite these applications, there is room for imp rovement in 83 modeled concentrations as some limited studies evaluating ozone on diurnal scales revealed a significant 84 overestimation of noontime ozone e.g. by as much as 20 ppbv in Kanpur (Michael et al., 2013) 
100
We focus on the pre-monsoon season (March-May) for the study as O 3 mixing ratios at the surface are generally , 2015) . This is because photochemistry over South Asia is most intense during this season 104 caused by the combined effects of high pollution loading, bio mass -burning emissions and a lack of precip itation. (Monin and Obukhov, 1954; Janjic, 1994 Janjic, , 1996 , and the planetary boundary layer (PBL) is based on the Mellor-
WRF-Chem

134
Yamada-Janjic (M YJ) scheme (Mellor and Yamada, 1982; Janjic, 2002) . The c loud microphysics is represented
135
by the Lin et al. scheme (Lin et. al., 1983) , and cu mulus convection is parameterized using the Grell 3D Ensemb le
136
Scheme (Grell, 1993; Grell and Devenyi, 2002 
196
We have conducted 4 different numerical simulations as summarized in Table 3 
215
We find that model simu lated meteorology is in good agreement (within 1-standard deviation variab ility) with the 216 observations.
218
Surface o zone data is acquired fro m various studies and sources, as given in Table 4 
234
There is also a need to evaluate precursor mixing rat ios over the region to fu rther reduce uncertainties in modelled 235 ozone over South Asia. However, very limited data is available for o zone precursors in India and adjacent modelled NOx, ethane and ethene mixing ratios against several recent observations. For th is the reader is d irected
238
to the supplementary material (Section S1 and Table S1 on Pages: 1-2 in the supplement). 
254
WRF-Chem simu lated distributions of average O 3 are in general agreement with the observational data ( Fig. 3a) ,
255
except at a few stations near coasts (e. g. Kannur and Thu mba) and in co mp lex terrain (Pantnagar and Dibrugarh).
256
In contrast to the distribution of 24-h average O 3 , the noontime (1130-1630 IST) O 3 mixing ratios over continental
257
South Asia exhib it significant differences among the three emission inventories (Fig. 3b) . HTAP clearly leads to average O 3 production rates among the three inventories is shown in Fig. 4 . As seen also from the O 3 mixing rat ios
272
( Fig. 3b) , the HTAP emissions result in faster O 3 production (~9 ppbv h -1 ) throughout the IGP region. The highest 
293
In summary, these results show similar 24-h average ozone distributions but large differences in the ozone build - 
326
The model ability to reproduce diurnal variations at all stations is summarised using a Taylor 
347
Overall, the average ozone mixing rat ios over South Asia are simu lated to be higher with the M OZART chemical 
376
±150 m with Yonsei scheme generally resulting in higher PBL heights over India (Fig. S8) . Nevertheless, th e 377 chemical tendencies combined with vertical mixing tendencies of surface O 3 are found to be nearly similar with
378
Yonsei scheme (Fig. S9 ) as in the base runs using the MYJ scheme ( 
450
We finally evaluate the different simu lations in the context of the entire south Asian region. 
502
1230 IST shows that in contrast with average O 3 mixing ratios, which were found to be higher in MOZA RT, the 503 net O 3 production rates at the surface are higher with RA DM2 chemistry, especially over the IGP and central
504
India. The net O 3 production rates at the surface with RADM 2 are found to be 6 to 9 ppbv h -1 , and higher over the 
